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The Sydney Blood Bank Cohort of long term non-progrcssors (SBBC) was first 
reported in 1992 as a collection of six people who were infected with HIV-I between 
1982 and mid- 1 984 via blood products from a common donor (I). Long-term follow 
up of five of the six recipients and the donor had shown persistent asymptomatic HIV- 
I infection with no signs of progression to disease. The sixth recipient, C83, had died 
of Pneumocystis carinii pneumonia thought to be the result of immunosuppressive 
therapy for systemic lupus erythematosis. Further tracing has since identified Iwo 
more recipients (C124 and CI 35) who are now included as members of the SBBC (2). 
These recipients were also asymptomatic and showed no signs of HIV/AIDS 
progression. Of the eight HIV-1 positive recipients identified, CI 24 and CI8 have also 
died from causes unrelated to HIV/AIDS. 

HIV- 1 sequences from either cultured virus isolates or patient peripheral blood 
mononuclear cells had similar deletions in the /ie/gene, in the region of overlap of nef 
and the U3 region of the long terminal repeat (LTR) (3). Full-length sequencing of one 
isolate genome and amplification of selected HIV-1 genome regions from other cohort 
members revealed no other abnormalities of obvious functional significance. The 
strain of HIV-1 shared by the SBBC thus represents an attenuated, non-pathogenic 
form of the virus and has potential for use as a live HIV-1 vaccine. This hypothesis is 
strengthened by the similarly attenuated nature of forms of the simian 
immunodeficiency virus (S1V) that have been engineered with deletions in the nef 
gene (4,5). Infection of macaque monkeys with these attenuated viruses fails to cause 
the usual progression to AIDS and protects the animals from subsequent challenge 
with a pathogenic strain ofSIV. 



In uidcr lo more thoroughly confirm thai the aUeiuuilcd nature of Ihc SBBC MI V- 1 
was due only to ihe characterised nef/LTR deletions, full length sequence of the M1V- 1 
genome was determined from four cohort members: C18 (from two independent 
sources distinct from the originally reported sequence - an infectious molecular clone 
and directly from a biologically cloned isolate); D36 (the cohort donor); C54 and C98. 
In each case the source of virus was a Hirt supernatant (6) from a low-passage number 
culture of PHA-acti vated donor peripheral blood mononuclear cells (PBMC); 
excepting C54, where the source used was a lysale of patient PBMC, prepared as 
described (3). 

Full-length HIV- 1 DNA sequence was determined by near full-length PCR (9.1 1 kb) 
between base positions corresponding to pNL4-3 621 and 973 1, followed by 
amplification of a series of 14 overlapping PCR products. The oligonucleotide 
sequences of these primers were based on consensus sequences from conserved 
regions of HIV- 1 subtype B and tailed with MI3 forward and reverse universal primer 
sequences to enable direct automated sequencing of the PCR products from both 
strands. This rapid technique for sequencing full-length HIV-1 subtype B is detailed 
elsewhere (7). SBBC HIV- 1 sequences have been deposited in the Genbank data base, 
Accession numbers CIS biological clone: AF042102, pCISROl: AF042I06, D36: 
AF042I05, C54: AF042103, C98: AF042104. 

A phylogenelic tree was derived from the above five SBBC HIV- 1 genomic sequences 
and all full-length sequences of subtype B HIV-1 available from the HIV sequence 



dalsiba.se as updated on May 28th, 1997 (8), Figure I. The sequences arc 
approximately 8 kb in length, extending from the UTR 5* or^i? to the end of ettv 
(nucleotides 668-8782 in pNL4-3). The nef/LTR has been excluded from analysis as 
extensive deletions and rearrangements in the cohort viruses make unbiased alignment 
difficult. All computations were done through the Australian National Genomic 
Information Service (ANGIS), WAG interface. The alignment was performed using 
the CLUSTAL algorithm and the tree shown was constructed using Distances (with 
Jukes-Cantor corrections) and Growtrec (neighbour joining method), GCG package. 
The use of maximum likelihood algorithm DNAML and parsimony method 
DNAPARS, both ported from the PHYLIP package, resulted in trees with no 
significant differences. Bootstrap values shown (for 100 replicates) were generated 
using SEQBOOT, DNADIST, NEIGHBOR and CONSENCE, also ported from the 
PHYLIP package. 

SBBC viruses group with maximum certainty and are positioned closely with 
MBC200, which is the only other full-length Australian HIV- 1 sequence available (7), 
as well as with MN, LAI, LW123, HXB2 and TH475. Phyiogenetic analysis 
performed on smaller regions shows that the SBBC viruses group within subtype B in 
pi 7, pol and env % providing no evidence of viral mosaicism at a gross level (Figure 2). 

A consensus using the described 8 kb data was generated and compared to the 
consensus subtype B sequence (8). Nucleotides entirely conserved across subtype B 
that were uniformly mutated in SBBC viruses are listed in Table I and changes in the 
predicted gene product noted where the mutations are non-synonymous. 



Nunc ol the consistent nucleotide mutations corresponds to known splice donor or 
acceptor sites (9,10,1 I). However, it is worth noting three splice site mutations that 
are conserved in the three viral isolates from CI 8. The major splice donor at pNL4-3 
base position 4962 is disrupted by the mutation T to C at position 4964, the only 
example of this in HIV- 1 subtype B. There is inactivalion of two splice acceptor sites 
by mutations at positions 6602 (A to T) and 66 1 0 (G to T). Mutation at the latter site 
in pNL4-3 has resulted in a virus that produced wild-type quantities of spliced 
messenger RNA and protein but was non-infectious in PBMC culture (10). The 
conservation of these point mutations across three independant isolates from this 
patient indicates evolutionary pressure, perhaps exerted by a toxic or dominant- 
negative effect of the truncated Nef protein in (his virus. 

None of the predicted amino acid changes has been previously described as being 
linked to LTNP. The conservation across four SBBC member viruses of the additional 
three amino acids at the C terminus of the predicted Rev protein may also indicate a 
selective response to the different evolutionary pressures acting on /^/-deficient HIV- 
I in vivo; however these data confirm the previous observation that no significant 
differences link the viruses of the SBBC, or account for their attenuated phenolype, 
other than the deletions and rearrangements of the «e//LTR region (3). 
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Table 1: SBBC consensus sequence compared lo subtype B consensus sequence. 
Nucleotides conserved across subtype B that are mutated in C18, C54, C98 and 
D36 are listed and, where non-synonymous, the predicted change in amino acid 
sequence is listed. Mutation T8641G results in loss of the rev termination signal 
and an additional three amino acids are predicted for the Rev protein from these 
viruses. 



Figure I: Genetic relationships of the SBBC viruses. An unrooted phylogenetic tree was 
developed using near full-length pro viral sequences (minus the neJIL'YW region) from SBBC 
viruses and available full-length sequences of subtype B HIV- 1. A distance scale is shown, 
representing estimated number of substitutions per 100 bases. Significant bootstrap values are 
shown beside branchpoints (values out of 100). Sequence name abbreviations are as listed in the 
HIV Sequence database. SBBC sequences: CI 8 (previously reported sequence), CI8-RO! 
(molecular clone derived from CI 8), C18-BIO (biological clone derived from CI 8), D36, C54 and 
C98. 



Table 1: SBBC consensus sequence compared to subtype 13 consensus sequence. 
Nucleotides conserved across subtype B that are mutated in CI 8, C54, C98 and 
D30 are listed and, where non-synonymous, the predicted change in amino acid 
sequence is listed. Mutation T8641G results in loss of the rev termination signal 
and an additional three amino acids are predicted for the Rev protein from these 
viruses. 
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